discrimination and extinction" [1] . These concepts have become the foundation of the modern science of learning and, in particular, of the influential theories of Watson and Skinner and the entire school of behaviourism.
1 This is not different from other areas of research. New theories as well as scientific discoveries rarely come from scratch. New generation scientists are usually seeing farther because they are standing -or sitting, as the windows of the Southern transept of Chartres suggest [ and published his results one year 2 before Pavlov made his theories public. In Austria, the Vienna-based physiologist Alois Kreidl (1864-1928) had reported on his experiences with CC in fish almost a decade before Pavlov 3 [2] . Finally, Vladimir Mikhailovich Bekhterev , well known to physicians as the eponym of a plethora of anatomic structures, clinical phenomena, signs and syndromes and diseases and to psychologists as the father of 'objective psychology' [3, 4] , claimed that he and his coworkers had started to work experimentally on the concept of CC in the 1880s [5] . Kreidl even traced the origins of the idea back to 1835 and maintained that it had been present in the scientific literature throughout the 19th century [2] .
It is also well known that Pavlov owed much to Ivan Mikhaylovich Sechenov's (1829-1905) materialistic views on reflexology, which he "transformed into a theoretical and general view on the conditional reflexes and even more generally on the functioning of the brain" [6] , as well as to the concept of 'association' in general, which had re-entered philosophy in the 17th century with the writings of John Locke (1632-1704) and then remained a frequent topic in both philosophy and psychology.
It is therefore not totally astonishing that the phenomenon did not go unrecognized in the fine literaturewhich at all times has produced the most meticulous observers of human psychology and behaviour.
Here, we would like to point to some very early but so far widely overlooked accounts of CC in the French, German and English classic literature, which predate Pavlov's reports by decades or even centuries. All of those instances are taken from fictional works of the 16th, 18th, and 19th centuries -rather than from the scientific literature.
The earliest instance we present dates back to the first half of the 16th century and can be found in the works of one of the greatest French writers of that time, François Rabelais (between 1483 and 1494-1553) (Fig. 1) Here, wine is the unconditional stimulus and the child's digestive reactions, indicated by Rabelais in his typical ribald manner, alongside the neurophysiological correlates of euphoria caused by the consumption of wine, are the corresponding unconditional reaction. The clinking of the bottles is the repeatedly presented paired neutral stimulus that subsequently turns into a conditional stimulus. Similarly, the sound of the cork being withdrawn from a wine bottle becomes a secondary conditional stimulus. The careful observation that the sound of small kitchen pots, which is different from that of glass bottles, was capable of acting as a sufficient stimulus as well can be taken as an early example of what would later be called "stimulus generalization": after a given neutral stimulus has been converted into a conditional stimulus, similar stimuli will elicit the same conditional reaction. Of note, even an artificial stimulus 2 We refer to the first presentation outside of Russia on the occasion of the XIV. International Medical Congress in Madrid (1903) . For the sake of exactness it should not go unmentioned that I. Tolotchinov, one of Pavlov's closest collaborators at that time, gave a talk on the physiology and psychology of the salivary glands (in the French language) already in July 1902 at a congress in Helsinki (then still under Russian rule) in which he presented data from Pavlov's laboratory and unveiled Pavlov 3 It is remarkable from the point of view of epistemology and history of science how phenomena that are already known often get recognized by the scientific community only as soon as specific conditions are met, which are often extrinsic to the phenomenon itself -such as the person attending to them: While Pavlov's work was considered "revolutionary," the experiments of Twitmyer went largely unrecognized and Twitmyer himself is widely forgotten nowadays [ mimicking the original stimulus, such as the sound of a knife hitting against a bottle in imitation of the clinking of wine bottles, is capable of evoking the conditional reaction in little (or in fact not so little) Gargantua. The pairing of auditory and alimentary stimuli as observed by Rabelais should become one of the major research interests of Pavlov and his co-workers more than 300 years later. It is little known but of interest in our context that the experiments on unconditional stimulus-induced digestive reactions performed in Pavlov's laboratory involved not only animals but also children. A rare depiction of these experiments, which would be considered unethical nowadays, is to be found in the 1926 Soviet educational film Mechanics of the Brain (original Russian title Механика головного мозга), directed by Vsevolod Illarionovich Pudovkin (1893-1953), a recently rediscovered early attempt to popularise Pavlov's studies in CC [7, 8] .
The Christoph Martin Wieland (1733-1813) as "our Yorick (i.e., the Germans' Sterne) , our Rabelais" 6 , was one of Germany's most widely read poets in the early 19th century. On pages 69-72 of the 1826 edition [9] , we are informed about young Johann's (Jean Paul adopted his nom de plume only in 1793 in honour of Jean-Jacques Rousseau) first love. The object of his affection was Augustine, a young peasant girl. Jean Paul vividly describes the emotional response (unconditional reaction) evoked by the sight of the girl (unconditional stimulus), in particular by her physical attributes, the "thousand traits" of her physiognomy, which "like a magic circle capture [d] [his] heart." As their meetings only took place in the evenings, when Augustine herded her family's cows towards the farm, the unconditional stimulus, that is, the sight of the object of his affection, was always predicted by the sound of cowbells (the neutral stimulus). This repeatedly presented paired stimulus established a conditioned reflex that was so stable that the same physical and emotional reactions originally caused by seeing her, namely, in physiological terms, tachycardia and increased blood pressure, endorphin release, and lacrimation (or, in the poet's more romantic words, "poppling and bubbling of my heart's blood," happiness and tears of joy) were inducible by the sound of cowbells still many years after their last encounter. The third potential instance is an episode from Laurence Sterne's (1713-1768) The Life and Opinions of Tristram Shandy, Gentleman , described in the fourth chapter of the first volume (published in 1759) of that "greatest of all novels" (Schopenhauer). As the reader will know, Sterne was highly familiar with the works of Rabelais, whom he considered a paragon of humorous writing and from whom he extensively quoted. This passage is so well-known that we prefer to " shut the door " and not to cite it in length. If we assume, as the superb 2005 film adaptation of the novel [10] by the British director Michael Winterbottom suggests, that the sound of winding up the clock (as the conditional stimulus), elicited not only an "idea," Sterne here clearly describes the concept of CC. Of note, the stimulus meets all criteria for an effective neutral stimulus: As Sterne himself emphasizes, it had originally "no connection in nature" with the response; it was repeatedly co-presented (the clock has been wound up monthly for many years); and it always preceded -and thus predicted -the unconditional reaction. Sterne even recognized that the newly established connection between the neutral stimulus and the unconditional reaction was an involuntary or automatic one (a 'reflex'): the conditional stimulus caused the conditional reaction "unavoidably"; the latter "popped into her head". This 'mechanistic' aspect is paralleled by Sterne's reference to a clockwork, at that time a frequent metaphor in materialist discussions for the way the human mind and body work (La Mettrie's Le Homme machine had appeared in 1749).
Using a Lockeian term, Sterne referred to the phenomenon as a "strange combination" or "unhappy association" of ideas. Pavlov would later speak about an "elaboration of a temporary conditioned connexion, an association" [11] , and Bekhterev would use the term "association reflex" to refer to CC. John Locke (1632-1704), in his Treatise upon understanding (1690), a copy of which Pavlov had acquired in 1898 [12] , had described " [i] deas that in themselves are not all of kin" but nevertheless "come to be so united in some men's minds, that it is very hard to separate them" once settled, and speculated that those connections are "made by custom". Custom or habit, that is, repetition, causes "trains of motions in the animal spirits" that "once set a-going, continue in the same steps they have used to, which, by often treading [our emphasis], are worn into a smooth path, and the motion in it becomes easy, and as it were natural" (an idea that adumbrates long-term potentiation) 7 . Two events "not allied by nature" (e.g., "darkness" and the feeling of fear upon hearing stories about "goblins and spirits") become inseparable if they are being "raised together" and "inculcated" in someone's mind "over and over". The mind "confounds" the two stimuli, resulting in both causing the same reaction. Only if the 2 stimuli are no longer presented together might time extinguish their connection in a person's mind. It is therefore not entirely without justification when Michael Winterbottom in his A Cock and Bull Story calls Pavlov's concept a "19th century update" on Locke's "association of ideas" [10] .
We are well aware of the dangers of adumbrationism [13] and do not want to overstate the case, all the more as it is unknown if Pavlov besides Locke's essay ever read any of the literary works mentioned above 8 , but we believe that the resemblance of these accounts with CC is so striking that it is worthwhile pointing to them. Given that CC entered scientific psychology only with Pavlov, i.e., at the beginning of the 20th century, these instances confirm the epistemic insight that "[often] an event or observation that is commonly known is not 'known to science'" [2] .
Of note, in all three examples cited above, the neutral stimulus was an auditory stimulus: a clock being wound up, the clinking of bottles, and the peal of cowbells. This 7 Cf. Sterne's famous words on the strong influence of the animal spirits: "Well, you may take my word, that nine parts in ten of a man's sense or his nonsense, his successes and miscarriages in this world depend upon their motions and activity, and the different tracks and trains you put them into, so that when they are once set a-going, whether right or wrong, 'tis not a halfpenny matter, -away they go cluttering like hey-go mad; and by treading the same steps over and over again, they presently make a road of it, as plain and as smooth as a garden-walk, which, when they are once used to, the Devil himself sometimes shall not be able to drive them off it." (Tristram Shandy, Book I, chapter I, p. 1). 8 Pavlov was certainly a polymath interested in science, art and literature. According to E.A. Kosmachevskaia 326 directly reminds one of the iconic 'dog-and-bell scenario' usually associated with Pavlov's CC experiments. While there is some doubt whether Pavlov ever used a conventional handbell (let alone a cowbell) as conditional stimulus [1, 14, 15] , there is sufficient evidence for the frequent use of auditory conditional stimuli (electric bells, metronomes, impure tones such as the sound of air bubbling through water) in Pavlov's laboratory as recently summarized by us and others [16, 17] .
We are positive that further early instances of classic conditioning can be found in the literature. However, the accounts given above are sufficient to indicate that the psychological mechanisms now described as CC were known long before Pavlov and his successors elaborated on them in a systematic way -although they had never before been made the object of experimental research, which will remain the lasting merit of Pavlov.
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